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Introduction 
Thrombolysis for deep vein thrombosis (DVT), if per- 
formed soon after the onset of symptoms, has the 
potential to prevent damage to the deep valves, thus 
maintaining their integrity and preventing post-throm- 
botic complications in the future. Catheter-directed 
thrombolysis i an aggressive form of therapy which 
delivers .a thrombolytic agent directly into thrombus 
via a catheter. Early reports of this technique describe 
high rates of lysis which may provide long-term 
benefit. The site of catheter insertion is crucial 
in determining the extent to which the catheter can 
"direct" the thrombolysis. Previously described tech- 
niques are flawed in this regard in that they fail 
to direct the catheter into the distal popliteal 
vein without traversing the valves in a retrograde 
direction. We describe a new technique which 
allows the catheter to traverse the full length of the 
popliteal, femoral and iliac veins and which in this 
case resulted in complete clearance of a calf to iliac 
DVT. 
Technique 
A 41-year-old woman presented with a three day 
history of pain and swelling of her left leg from 
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foot to groin. She had been taking the oral con- 
traceptive pill for many years but had no other 
risk factors for DVT. Duplex sonography revealed 
thrombus throughout the iliac, femoral and popliteal 
veins. She was anticoagulated with heparin and her 
activated partial thromboplastin time ratio main- 
tained between 2.0-3.5 but after 4 days with no 
improvement in her symptoms underwent catheter- 
directed thrombolysis. 
A dilated gastrocnemius sinusoid in the calf was 
identified with ultrasound. Under local anaesthetic, 
a 5F introducer was inserted into this sinusoid under 
ultrasound guidance and a 4F catheter passed into 
the popliteal vein via a posterior tibial vein (Fig. 1). 
A venogram confirmed the presence of thrombus 
throughout the calf, popliteal, femoral and iliac veins. 
A temporary "Antheor" vena cava filter (Boston 
Scientific Ltd.) was positioned in the infrarenal vena 
cava via the left brachial vein as a precaution against 
pulmonary embolism. A pulse-spray catheter with a 
30 cm pressure responsive segment was positioned 
in the proximal extent of the thrombus and pulse- 
spray thrombolysis with 0.2mg/ml recombinant 
tissue plasminogen activator (rt-PA) was commenced 
with 0.4ml boluses at a rate of two per minute: 
After 2h, a stenosis of the left common iliac vein 
was revealed which was treated with a 12mm 
Wallstent (Schneider SA, Zurich, Switzerland) (Fig. 
3). A small thrombus dislodged and trapped within 
the filter at this stage which subsequently sed. The 
1078-5884/97/040413--04 $12.00/0 © 1997 W.B. Saunders Company Ltd. 
414 M.P. Armon et al. 
Fig. 2. Venogram after 30 h of thrombolysis showing patent popliteal 
and femoral veins with a competent valve below a column of 
contrast. 
Fig. 1. A 4F catheter passing via a dilated gastrocnemius sinusoid 
into the posterior tibial vein. Contrast outlines thrombus within the 
popliteal vein. 
catheter was repositioned distally as thrombus was 
lysed and after 6 h of pulse-spray, 30 h of low-dose 
(0.5 mg rt-PA/h) infusion lysis and a total of 90 mg 
rt-PA only a small amount of non-occluding thrombus 
remained in the proximal popliteal vein, with good 
flow around it (Fig. 2). The catheter and temporary 
filter were removed and duplex sonography 1 week 
later showed the residual thrombus to have dis- 
appeared. Other than mild haematuria, no significant 
complications occurred. At 12 months follow-up the 
patient was asymptomatic with no residual leg 
swelling. Duplex showed complete patency of the 
posterior tibial, popliteal, femoral and iliac veins 
with no evidence of reflux. 
Discussion 
Iliofemoral deep vein thrombosis is associated with 
considerable long term morbidity and often con- 
demns young patients such as this to a life time of 
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Fig. 3. Left common iliac vein stenosis revealed after 2 h of pulse-spray thrombolysis before (a) and after (b) treatment with a Wallstent. 
The Antheor temporary caval filter is clearly seen in the inferior vena cava. 
post-thrombotic complications including pain, swell- 
ing and venous ulceration. 1 Studies of systemic 
thrombolysis with streptokinase have failed to con- 
vincingly demonstrate sufficient benefit to outweigh 
the risks of bleeding. 2 Recent reports of catheter- 
directed thrombolysis have achieved higher rates of 
lysis by delivering the thrombolytic agent into the 
thrombus where it is actually needed, g'4 Two ap- 
proaches have been described, both of which have 
inherent problems. The usual approach is from 
above, passing the catheter into the venous system 
from either the internal jugular vein or contralateral 
femoral vein. However, in order to lyse the most 
distal (and possibly most important) popliteal seg- 
ment, the catheter must traverse the valves in a 
retrograde direction. This almost certainly damages 
the very structures which need to be preserved if 
the long term complications are to be avoided. An 
ultrasound guided approach from the popliteal vein 
avoids this problem by using an antegrade route, 
but this usually penetrates the vein proximally and 
fails to lyse the distal segment. Inflow is therefore 
not provided and in our experience the popliteal 
and femoral veins rapidly rethrombose up to the 
next point of inflow at the level of the profunda 
vein. 
This technique solves both of these problems. It 
uses an antegrade approach traversing the valves in 
the direction of flow, and provides inflow by clearing 
all of the popliteal vein as well as a posterior tibial 
vein. In this case the calf veins were dilated due to 
the presence of proximal thrombus, making it rel- 
atively easy to insert the catheter with minimal 
patient discomfort. Our initial results with this case 
are encouraging and suggest that the valves will 
remain both patent and competent. 
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